ABSTRACT. The reactivity of native bovine conglutinin (Kg) with antibody against recombinant Kg (rKg), with deletion of the N-terminal and collagen-like regions of the native Kg molecule, was studied by sandwich enzyme-linked immunosorbent assay. With anti-recombinant Kg antibody as the coating antibody, rKg reacted with biotinylated homologous anti-rKg and heterologous anti-Kg antibodies as probing antibodies, while native Kg did not. With anti-native Kg antibody as coating antibody, native Kg reacted with biotinylated homologous antibody as probing antibody, while recombinant Kg reacted weakly with both biotinylated homologous and heterologous antibodies. Consequently the N-terminal and collagen-like regions of native Kg molecule are essential to express the complete immunogenicity and/or antigenicity of the native Kg molecule. -KEY WORDS: conglutinin, reactivity, recombinant protein.
with rabbit antibody against recombinant Kg with deletion of the N-terminal and collagen-like regions, to see whether or not the N-terminal and collagen-like regions are essential to express the full antigenicity and/or immunogenicity of the native Kg molecule.
Native Kg was isolated by the methods described previously [17] . Purified recombinant Kg lacking the Nterminal and collagen-like regions, which was produced in the E. coli system using the pRSET vector [7] , was kindly provided by Dr. Nobutaka Wakamiya, Research Institute for Microbial Diseases of Osaka University. Rabbit antisera against these two purified proteins (native and recombinant Kg) were produced by the methods described previously [17] . Their antibody production was determined by immunogel double diffusion, as reported previously [16] . Rabbit IgG in immune sera was isolated by affinity chromatography on Protein A-Sepharose 4B (E.Y. Laboratories, San Mateo, CA, U.S.A.). Biotinylation of immune rabbit IgG was carried out as described previously [1] . ExtrAvidin-Peroxidase was purchased from Sigma Chemical Co., St. Louis, MO. U.S.A.
Sandwich enzyme-linked immunosorbent assay (ELISA) was carried out in a microtiter ELISA plate (Corning Inc., N.Y. U.S.A.). Each well of the ELISA plate was coated at 4°C overnight with 100 µl of purified immune rabbit IgG (3 µg/ml) in 0.05 M carbonate buffer (pH 9.6). After washing the plate, 200 µl of 4-fold diluted Block Ace (Dai-Nippon Pharmaceutical Co., Osaka, Japan) was added to each well for blocking, and the plate was incubated at 37°C for 1 hr. After washing with PBS containing 0.05% Tween 20 (PBST), either 100 µl of purified native Kg, recombinant Kg, or bovine whole serum at appropriate dilutions with PBST containing 4-fold diluted Block Ace (PBSTB) was added to each well. The plate was incubated at 37°C for 1 hr. After similar washing, 100 µl of biotinylated immune rabbit IgG (diluted to 1:500 in PBSTB) was added to each well and the mixture was incubated at 37°C for 1 hr. After washing the plate, 100 µl of ExtrAvidin-peroxidase (diluted Bovine conglutinin (Kg) is one of the mammalian C-type lectins which have recently been recognized as collectins consisting of four characteristic regions: (1) an N-terminal cysteine-rich region, (2) a collagen-like region, (3) a neck region, and (4) a globular carbohydrate recognition region [4] [5] [6] 13] . C-type lectins also include CL-43 [8] , mannosebinding lectins (MBL) [9] , surfactant protein A (SP-A) [20] , and surfactant protein D (SP-D) [14] . They are supposed to be important in the non-immune defense mechanism against invading pathogenic microorganisms [6] . Since at least three C-type lectins with similar carbohydrate specificities such as Kg, CL-43, and MBL, [2, 3, 15] are found in bovine serum, it is not easy to isolate and characterize each lectin. To overcome this difficulty, attempts have been made to isolate and characterize recombinant Kg molecules expressed in an Escherichia coli system [7, 10, 19] . Although native Kg consists of four regions such as an Nterminal cysteine-rich region (residues 1-25), a collagen-like region (residues 26-196), a neck region (residues 197-244), and a carbohydrate recognition region (residues 245-351) [12] , recombinant Kg with deletion of the N-terminal and collagen-like regions produced in the E. coli system showed the similar carbohydrate binding specificity as the native Kg [7, 10, 19] . The truncated recombinant Kg molecule with deletion of residues 1-190 of native Kg molecule has also been shown to inhibit hemagglutination induced by influenza virus A and exhibit 20 times less conglutination activity than native Kg [7] . Since these studies suggest that the entire structure of the native Kg molecule is essential for expression of its full biological function, the full-length recombinant Kg molecule has been expressed using the CHO cell system [18] . Although the recombinant Kg molecule with deletion of the N-terminal and collagen-like regions has been shown to display less biological activity [7] , there have been no reports of any difference between immunological properties of native and truncated recombinant Kg molecules. In this study, therefore, attempts were made to study the reactivity of native Kg to 1:100 or 1:500 in PBSTB) was then added to each well. After incubation at 37°C for 30 min, the plate was similarly washed. Then, 100 µl of the substrate solution, containing 0.2 mM 2,2'-azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid) (Sigma Chemical Co.) and 0.04% H 2 O 2 in 0.05 M citrate-phosphate buffer (pH 4.0), was added to each well and allowed to develop color at room temperature. Twenty min later, the reaction was stopped by adding 50 µl of 1 N H 2 SO 4 . The enzyme-substrate reaction was determined at 405 nm with a Microplate Reader (Bio-Rad Laboratories, Richmond, CA, U.S.A.).
Protein concentration was determined by Lowry's method using bovine serum albumin as the standard [11] and also estimated by absorbance at 280 nm.
With different combinations of antibodies against native and recombinant Kg molecules, the reactivity of purified native and recombinant Kg antigens was studied by sandwich ELISA. With anti-recombinant Kg antibody as a coating antibody, native Kg antigen was not reactive with either biotinylated anti-native or anti-recombinant Kg antibodies ( Fig. 1-B) . In contrast, recombinant Kg antigen reacted with biotinylated homologous antibody, but weakly with heterologous anti-native Kg antibody (Fig. 2-B) . By contrast, with anti-native Kg antibody as the coating antibody, the reactivity of the recombinant Kg antigen was much weaker than that of the native Kg antigen (Fig. 1-A  and 2-A) . The homologous combination of antibodies, with anti-Kg antibody as both coating and probing antibody, was found to be much more reactive with the native Kg antigen than the heterologous combination with anti-Kg antibody as coating antibody and anti-recombinant Kg antibody as probing antibody (Fig. 1-A) . With recombinant Kg, quite different results were obtained: the heterologous combination of antibodies was slightly more reactive with the recombinant Kg antigen than the homologous combination ( Fig. 2-A) . These results indicate that antirecombinant Kg antibody is not useful for detection of native Kg, although it is suitable for detecting the homologous recombinant Kg antigen. The results also suggest that the N-terminal and collagen-like regions of the native Kg molecule are required to express the full antigenicity and/or immunogenicity of the native Kg molecule.
To confirm this, crude Kg at different concentrations was determined by sandwich ELISA, with anti-Kg antibody as the coating antibody. The dose-response curve was obtained in the range of 100-to 1,000,000-fold dilution of crude Kg in bovine serum (data not shown). The biotinylated antinative Kg antibody was found as probing antibody to be about 5,000-to 10,000-fold more reactive with crude Kg than the biotinylated anti-recombinant Kg antibody.
These findings indicate that antibody against recombinant Kg antigen lacking the N-terminal and collagen-like regions is not immunologically useful in detecting or characterizing native Kg antigen. This is true even although recombinant Kg has been shown to be useful in studying carbohydrate binding specificity and biological activity (such as hemagglutination-inhibitory activity to influenza virus) of native Kg [7, 14, 19] . The present results support the previous proposal [18] that the entire structure of the native Kg molecule is required to exhibit the full activity including immunogenicity and/or antigenicity. Thus, full-length recombinant Kg may be required to study antigenically (or immunologically) the functional sites of the native Kg molecule. For this, studies on full-length recombinant Kg produced in E. coli or a mammalian expression system, or both, will be needed.
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